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ABSTRACT
The impact of the São Francisco River Transposition on the helminth community of small mammals is unknown so far,
particularly the existence of helminths of zoonotic origin. Therefore, the aim of the present study was to report the helminth
fauna of small mammals in areas along the aqueduct of the São Francisco River in the Caatinga biome. Twenty-one small
mammals were collected among seven species: Thrichomys laurentius (10), Necromys lasiurus (5), Cerradomys langguthi
(1), Galea spixii (1), Rattus rattus (1), Oligoryzomys stramineus (1) and Didelphis albiventris (2). Five helminth species
were identified: Heligmostrongylus tcheprakovae, Heligmostrongylus interrogans, Stilestrongylus freitasi, Syphacia
alata and Viannaia viannai. Among these, four species had their geographical distribution map expanded with this study.
There was no evidence of zoonotic helminths in any of the animals examined. Thus, the present study contributes to
increase the knowledge of the helminth fauna in small mammals in the Caatinga biome.
Keywords: helminth fauna; marsupials; rodents.
Small mammals can be considered good
indicators of environmental change (Olifiers et al.
2005) and can be reservoirs of some parasites that
are important to public health such as Trypanosoma
cruzi  and Schistosoma mansoni (D'Andrea et al.
2000, Vaz et al. 2007). Nevertheless, ecological studies
of helminths and their small mammal hosts are scarce
in Brazilian biomes. Simões et al. (2010) evaluated
the effects of land use and seasonal events on the
helminth community structure of the caviomorph
Thrichomys fosteri in the Pantanal biome.
Furthermore, Simões et al. (2011, 2012) and Cardoso
et al. (2016) characterized the helminth community
structure, the biomass, as well as the influence of habitat
fragmentation on three Sigmodontinae rodents
(Akodon cursor, A. montensis and Oligoryzomys
nigripes) in the Atlantic Forest of Rio de Janeiro State.
However, there is no survey evaluating the
characteristics of the helminth communities in small
mammals from the Caatinga biome, only taxonomic
records are reported (Vicente et al. 1997).
Twenty-five millions of Brazilians reside in the
Caatinga biome, where the climate is semiarid and only
3% of surface water is available for domestic use and
irrigation. The São Francisco River contains 70% of
the water resources available in this region, but it
covers only part of the Brazilian semi-arid in the
northeast region (Ministério da Integração Nacional
2014). The impact of the São Francisco River
transposition on the helminth community of small
mammals is unknown so far, particularly the existence
of helminths of zoonotic origin, such as Schistosoma
mansoni, which is the etiological agent of the mansonic
schistossomiasis. For further information concerning
São Francisco River transposition, see Ministério da
Integração Nacional (2014).
Therefore, the aim of the present study was to
report the helminth fauna of small mammals in areas
along the aqueduct of the São Francisco River in the
Caatinga biome, investigating the occurrence of
potential zoonotic species.
The study was conducted in the municipalities
of Terra Nova (8°14'43"S, 39°22'21"W) and Cabrobó
(8°32'44"S, 39°27'22"W) in the State of Pernambuco
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(PE), Brejo Santo (7°36'33"S, 38°53'12"W) and Jati
(7°41'34"S, 38°59'44"W) in the State of Ceará (CE),
Sousa (6°50'22"S, 38°17'39"W) in the State of Paraíba
(PB), and Caicó (6°27'50"S, 37°8'32"W) in the State
of Rio Grande do Norte (RN) (Figure 1). A small
mammal capture session was conducted in January
2011 in PE, and CE and in September 2011 in PB and
RN. Each capture session lasted four consecutive
nights. We established three transects spaced
approximately 500m apart with 15 trapping stations in
native vegetation located approximately 200m from the
São Francisco aqueduct. A trapping station was
established every 5m and included both a Tomahawk
trap (Model 201, 16 in x 5 in x 5 in, Wisconsin, USA)
and a Sherman trap (Model XLK, 3 in x 3.75 in x 12
in, Florida, USA). The capture effort was of 180 traps
on each capture night, totalizing 720 traps-nights during
the study.
biological samples (Lemos & D'Andrea 2014).
The stomach as well as the small and large
intestines of each animal were examined under a
stereomicroscope for the presence of helminths.
Animals were submitted to portal perfusion with the
aim of recovering any helminths from the circulatory
system. All helminths recovered were washed twice
in saline to remove tissue debris and fixed in AFA (2%
acetic acid, 3% formaldehyde and 95% ethanol).
Nematodes were cleared in lactophenol (40%
lactophenol, 20% lactic acid and 20% phenol in 100mL
of q.s.p water) (Amato et al., 1991). Helminths were
identified according to Vicente et al. (1997) and
Anderson et al. (1978). Prevalence, mean intensity of
infection and mean abundance of each helminth species
were calculated according to Bush et al. (1997).
Nineteen rodents were captured along the
aqueduct of the São Francisco River. Two individuals
of Thrichomys laurentius Thomas, 1904 (Rodentia,
Echimyidae) were captured in PB, three in RN, four
in PE, and one in CE. Five individuals of Necromys
lasiurus (Lund, 1840) (Rodentia, Cricetidae) and one
of Cerradomys langguthi Percequillo, Hingst-Zaher
& Bonvicino, 2008 (Rodentia, Cricetidae) were
captured in PB. One individual of Galea spixii (Wagler,
1831) (Rodentia, Caviidae ) was captured in RN, and
one of Rattus rattus Linnaeus, 1758 (Rodentia,
Muridae) and one of Oligoryzomys stramineus
Bonvicino & Weksler, 1998 (Rodentia, Cricetidae) in
PE. Two individuals of the marsupial Didelphis
albiventris Lund, 1840 (Didelphimorpha, Didelphidae)
were captured, one in PE and one CE.
Two hundred and twenty-one helminths were
recovered from the small mammals. The rodent T.
laurentius was infected with Heligmostrongylus
tcheprakovae (Durette-Desset & Tcheprakoff, 1969)
Durette-Desset, 1971 (Nematoda, Heligmonellidae),
Heligmostrongylus interrogans (Lent & Freitas, 1938)
Durrette-Desset & Chabaud, 1981 (Nematoda,
Heligmonellidae) and Stilestrongylus freitasi Durette-
Desset, 1968 (Nematoda, Trichostrongylidae) in the
small intestine, and with Helminthoxys freitasi Quentin,
1969 (Nematoda, Oxyuridae) in the large intestine,
totalizing 148 helminths (Table 1). Necromys lasiurus,
in turn, was parasitized with S. freitasi in the small
intestine and Syphacia alata Quentin, 1968 (Nematoda:
Figure 1. Map showing the studied areas.   Capital of
Brazilian States,    Municipalities sampled.
The captured animals were transported to a field
laboratory where they were sexed, weighed and
necropsied. All animal procedures followed the
guidelines for capture, handling and care of mammals
of the American Society of Mammalogists (Sikes et
al. 2011). The collection license was obtained from
the Chico Mendes Institute for Biodiversity and
Conservation (License Number: 24353-1). Biosafety
techniques were used during all procedures involving
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Oxyuridae) in the large intestine, amounting 66
nematodes (Table 1). The marsupial D. albiventris was
infected with seven specimens of Viannaia viannai
Travassos, 1914 (Nematoda, Viannaiidae) in the small
intestine (Table 1). There was no evidence of zoonotic
helminths in any animal examined.
The nematode Heligmostrongylus interrogans
have been described infecting the small intestine of
Trichomys laurentius in PE and T. inermis in Bahia,
both States in the Caatinga biome. More recently, this
nematode have been reported infecting T. pachyurus
from the Pantanal biome in Mato Grosso do Sul State
(Simões et al. 2010). In the present study, H.
interrogans was found in T. laurentius in PB,
expanding its geographical distribution. Likewise, H.
tcheprakovae (Durrete-Desset & Tcheprakoff, 1969)
Durrete-Desset, 1971 (Nematoda: Heligmonellidae)
was previously reported parasitizing T. laurentius in
PE (Vicente et al. 1997), and now in PB.
The species Stilestrongylus freitasi have been
previously reported parasitizing Euryoryzomys lamia
in Rio de Janeiro State, N. lasiurus in PE and
Cerradomys subflavus in Cerrado areas in Goiás
State (Vicente et al. 1997). In the present study, the
occurrence of S. freitasi in the hosts T. laurentius
and N. lasiurus in PB also represents an expansion
on the geographic distribution of this species, and it is
the first record of this nematode in a rodent of the
family Echimyidae.
Oxyurids of the genus Syphacia are known to
infect rodents of the Cricetidae family (Hugot &
Quentin 1985). For instance, Syphacia alata has been
described in Brazil infecting N. lasiurus and
Oligoryzomys nigripes in PE. Here we report, for
the first time, the presence of this nematode species
parasitizing N. lasiurus in PB, thereby expanding its
geographical distribution.
The nematode Viannaia viannai was already
reported infecting D. aurita and D. albiventris in Rio
de Janeiro and Pernambuco States in Brazil,
respectively (Vicente et al. 1997). In addition, this
helminth has been found in the marsupials D.
marsupialis, D. virginiana and Philander opossum
in Mexico (Acosta-Virgen et al. 2015) and in French
Guiana (Jiménez et al. 2011), showing a large
geographical distribution of this parasite.
The rodents C. langguthi, G. spixii, O.
stramineus  and R. rattus were negative for
helminths (Table 1). The diversity of small mammals
is relatively low in the Caatinga biome when
compared with other biomes (Carmignotto et al.
2012). In general, a low abundance and richness of
small mammals was observed, and the same was
verified for the helminths.
Table 1. Prevalence (95% confidence intervals), mean intensity (MI), and mean abundance (MA) (±standard deviation)
of intestinal helminths in small mammals captured along the aqueduct of the São Francisco River in the Caatinga biome.
N= sample size
Helminth species  
Host 
Thrichomys laurentius (N=10) Necromys lasiurus (N=5) Didelphis albiventris (N=2)
P (%) 
 
MI MA P (%) MI MA P (%) MI MA 
Heligmostrongylus 
   tcheprakovae 
50 
(0.23-0.76) 
24.8±33.4  12.4±25.7 0 0 0 0 0 0 
          
Heligmostrongylus 
   interrogans 
10 
(0.0001-0.43)
14 1.4±4.4 0 0 0 0 0 0 
          
Stilestrongylus 
   freitasi 
10 
(0.0001-0.43)
1 0.1±0.3 80 
(0.35-0.97)
  5.5±7.7 4.4±7.1 0 0 0 
          
Helminthoxys 
   freitasi 
30 
(0.05-0.52) 
4±3.5 1.2±2.2 0 0 0 0 0 0 
          
Syphacia alata 0 0 0 80 
(0.35-0.97)
  11±14.2  8.8±13.3 0 0 0 
          
Viannaia viannai 0 0 0 0 0 0 50 
(0.09-0.91) 
7 7±4.9 
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The rodent T. laurentius presented the highest
helminth richness, with four species (Table 1). Similarly
to what was observed by Simões et al. (2010) for T.
fosteri in two Brazilian Pantanal locations, the
nematode H. tcheprakovae was more prevalent than
H. interrogans. In contrast, in the present study we
did not observe trematodes or cestodes. Several beetles
belonging to the order Coleoptera can act as
intermediate hosts for cestodes (Rego 1972), and the
occurrence of these parasites may be related to the
abundance of their intermediate hosts (Abu-Madi et
al. 2000). In a study of a beetle community in the
Caatinga biome, Liberal et al. (2011) pointed out that
the seasonal variation in this biome affects the
abundance of the dung beetles. Thus, we suggest that
the abundance of the intermediate hosts of this group
of parasites in the studied areas may be scarce during
the study period, resulting in the absence of cestodes
recovered.
There was no evidence of zoonotic helminths in
any of the animals examined. Nevertheless, because
of the low number of small mammals captured, this
finding does not allow discarding the potential
occurrence of helminths of medical importance in
rodents in the Caatinga biome.
The present study contributed to the expansion
of the geographical distribution map of four nematode
species (H. interrogans, H. tcheprakovae, S. freitasi
and S. alata), to the increase of the host spectrum of
S. freitasi and to the knowledge of the helminth fauna
in small mammals in the Caatinga biome. Although a
small number of helminth species was recovered from
a relatively low number of small mammals, this report
highlights the lack of information regarding helminth
species in the Caatinga biome and the need for
additional studies in this region.
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